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Winter Maintenance Index  
Presented by CROSS Zlin 

 

1. Introduction  

Winter Maintenance Index (WMI) is a unique system of deep analysis and comparison of 
road winter maintenance performances and costs.  The users of this system are mainly 
administrators responsible for covering the maintenance costs but also contractors of winter 
road maintenance. WMI exactly describes winter conditions on a selected territory in a period of 
time and compare the real cost of road winter maintenance. In a situation that in many countries 
winter road maintenance has been privatized, the use of such analysis and control tool has 
become more important to make a qualitative interpretation of the costs. The company CROSS 
Zlin together with Czech Hydrometeorological Institute has been delivering WMI service for 
Czech state and regional authorities successfully since 2004 and now we are ready to offer the 
same service for foreign authorities. 

 

1. Basic Principles  

WMI is a system of analysis and comparison of road winter maintenance performances and 
costs depending on real meteorological conditions on a defined road and highway network. 

The main activities that are monitored are: 

• salting (or gritting) the roads and consumption of salt and other materials 
• snow removal (ploughing) 
• inspection routes 

It is obvious that there is direct linkage between current weather conditions and extent of above 
mentioned parameters. It is also clear that when winter condition become more severe 
(snowfall, temperatures around zero, freezing rain, ice on the road etc) it is necessary to employ 
more maintenance vehicles and use larger amounts of salt that represent the major item in 
winter maintenance expenses. 

WIM is a unique tool that enables retroactive control of road maintenance performances and 
comparison of maintenance level between different contractors. Based on this analysis it is 
possible to detect divergences from the standard level and separate any isolated or long-time 
anomalies and unjustified raising of costs.  

 

2. Input data for the system  

The basis for elaborating WMI is to establish Winter Index  in defined region. For this task 
historical and current precise meteorological data are needed. To calculate Winter Index every 
parameter that influences the maintenance performance is taken into account, namely snowfall, 
temperatures, ice, frost etc. Winter Index is calculated individually for defined road network 
considering also the geographical conditions (e.g. altitude, vegetation coverage). 

This data has to be collected from local official meteorological institutions that under normal 
conditions are the only organizations with sufficient number of professional weather stations and 
databases of historical weather data. 

Second indispensable data input are winter maintenance performances from all the contractors 
in defined road network, namely these basic parameters: 

• Gritting  [km]  
• Salting [km]  
• Gritting and ploughing [km]  

• Salting and ploughing [km]  
• Ploughing [km]  
• Inspection route with gritter [km]  
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• Inspection route with 
passenger car [km]  

• Rotary ploughing [h]  

• Salt consumption [t]  
• Brine consumption [l]  
• Sand consumption [t] 

 

The above mentioned data inputs are collected directly from the maintenance contractors. In 
Czech Republic secured web forms are periodically filled out (see annex) but also other 
alternative methods are possible. Recommended frequency for data collection is one week (7 
days) but according to local conditions other periods are acceptable. 

 

3. Outputs  

 

Winter maintenance performance in defined road network are periodically analyzed and 
compared to weather conditions. Outputs are presented by detailed graphs with text 
description of the important discrepancies. 

Watched parameters are recalculated with respect to length of road network, geographical 
conditions (altitude) are also observed so it is possible to compare contractors working in 
different conditions. 

Outputs are presented to a client in form of weekly and monthly analysis. After the winter 
maintenance period a complex report is prepared des cribing in detail every watched 
parameter of every organization/contractor and pres enting all anomalies and 
divergences from standard levels.  

Parallel output is complete statistical overview  of winter maintenance data that can be 
accessible in real time on secured web page. 

All outputs can be tailor-made respecting special wishes of the client. 

 

4. Key benefits  

Winter Maintenance Index allows: 

• Weekly, monthly and seasonal analysis of winter maintenance performances on road 
network depending on real meteorological conditions  

• Evaluation of long-time meteorological conditions on selected territory from the winter 
maintenance demandingness perspective for planning purposes 

• Detection of isolated anomalies and long-time divergences from standard maintenance 
levels 

• Detection of administrative errors – e.g. numerical errors in input data from contractors 

• Precise analysis of all winter period from the maintenance point of view 

• Real time access to statistical data about consumption of salt and other spreading 
materials as well as other maintenance performances 

• Objective evaluation of maintenance costs effectiveness in respect of weather 
conditions 

• To achieve adequate quality of winter maintenance by using comparison methods of 
large number of contractors 

• Effective collection of statistical data and easy real time access to statistical information 
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5. Conclusions  

The purpose of Winter Maintenance Index here described is to give an objective indication of 
winter severity and especially to compare maintenance performances between different 
contractors or centers working in different climate conditions. Unlike systems used by some 
meteorological institutes in several European countries it is the first time that not only winter 
severity is calculated for specific regions but also a long-term average or standard of 
maintenance performances in that particular region is found and thus mentioned comparison 
between contractors or centers is made possible.  

 
 
Winter Index example: long-term comparison of diffe rent highway maintenance 
centers in Czech Republic (years, % of Czech Republ ic average)  
 

Dlouhodobý pr ůběh sezónního index zimy, SSÚD, normováno
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Winter Index percentages for Czech Republic highway s 
Note: average winter 100% 

 

   
Daily report of maintenance performances – example of web-based form  
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Real outputs – examples  
Notes: blue graph = regional (Czech Republic) average performance weekly 
Violet graph = performance of particular contractor weekly 
 
1. Ploughing - considerable difference from average 

 
 
2. Salt consumption - considerable difference from average 

 
 
3. Salt consumption – example of average performance without noticeable differences 
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4. Contractors comparisons, total for winter period 
 

Divergence from average 
performance (%) Contractor 

Ploughing  Salting Salt 
Contractor 1 36,9 12,1 -19,7 
Contractor 2 9,7 2,0 4,0 
Contractor 3 -24,3 -9,4 59,1 
Contractor 4 -32,9 -7,4 27,3 
Contractor 5 24,3 20,0 -56,9 
Contractor 6 124,6 16,3 -4,8 
Contractor 7 -84,4 -62,5 -39,6 
Contractor 8 -28,4 -27,6 -16,4 
Contractor 9 25,0 24,9 -100,0 
Contractor 10 -31,0 -1,7 14,7 
Contractor 11 -83,7 -68,3 -16,8 
Contractor 12 2,6 94,8 -53,0 
Contractor 13 -58,7 -51,0 -29,9 
Contractor 14 61,8 -19,2 41,4 
Contractor 15 -72,7 -58,1 -57,0 
Contractor 16 71,8 17,7 233,3 
Contractor 17 163,3 9,2 -18,8 

 

Color scheme: 
  less than -25 % 
  -15 to -25 % 
  -15 to 15 % 
  15 to 25 % 
  more than 25 % 


